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Disaster Monitoring for North Asian Region by
Using Satellite Images
























































































false fire detection significantly, as well as detected 
Chapter 3 NOAA satellite 
tlegion 
Forest fres cause severe damages to natural 
resources and human lives all over the world. Though a 
iot of forest fires occur in Russia and North Asia every 
year, there is no system available tbat monitors forest 
fre in real time processing. MODIS Land Rapid 
Response System provides near-real time hre 
observations globally, however currently forest fre 
monitoring techaiques are not efficient enough to 
optin~ally monitor this disaster. For a real-time forest 
f~re monitor system an efficient fire detection method 
is crucial. In chapter 2, we reported an improved 
algorithm for forest fire detection using NOAA 
AVHRR data. Using this newly developed ~rre 
detection method, NOAA satellite based rcal time 
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The snow region is extracted and the efi{ectiveness of this technique in Mongolian region is verified by 
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Fig. 4 F{owchart of Dzud 
precaution system. 
comparing with data of the Mongolian Environment Agency amouncement. Our method was able to classified 
90.6e/o snowfall points and 980/e non snowfal~ points, which indicates that detection of snowfall area from 
satellite image, can be an efficient alternative of meteoroiogical observatiou points. Next we proposed a dzud 
precaution system {Fig.4~ to reduce the damage and to alert the nomad during (izud for early precaution in whole 

















































Chapter 5 Image Fuslon Processlagfo~ IKONOS Im Color fmagery 
Many image f~sion techrriques have been develope~ however, most existing fusion processes produce color 
distortion in I m f~sed IKONOS images due to nonsy~metrical spectral responses ofKONOS imagery. Here we 
proposed a fusion process to minimize this spectral distortion in KONOS I m color image. I m fused image is 
produced from 4m multispectrai (MS) and I m panchromatic (PAN~ inage, maintaining the relations of spectral 
responses between PAN and each band of MS image. Table { comparison of proposed techniql~e with existing techniques 
To obtain this relatior~ four spectral weighting .R  *+ 02 wG0.2,wB=0.1,and*'NLR=0.3,and ~~'='^+' +' 
parameters are added with the pixel value of each 
band of original MS image. Then each pixel value is 
updated using Steepest Descent method to reflect the 
maximum spectral response on fused image. 
Comparison among the proposed technique and 
existing processes (Intensity Hue Saturation (IHS) 
image fusior~ Brovey Transform (BT), Principal 
Cornponent Analysis 
(PCA), Fast lhS image 
fusicn) has been done 
 (Table D･ Our purposed 
technique has succeeded 
to generate I m fused 
image where spectrai 
distortion bas been 
reduced significantly. 
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Fig.5 The scene is an ~KONOS image of American San Diego city of Ca]ifornia State. (a) original MS 
iinage offered by United State Space Imaging CcuT~pany, (b) and (c) are ~ m fused image generated by 
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change in the color ofthe entire image {Fig.5). 
Chapter ~ Cou clasions 





available on the 
time, fre infon~a
of old in~ges. F
Monitoring Center
at htt ://www.fr



















- 55  
 論文審査結果の要旨
シベリアの火
に被害を及ぼ
戒や初期検出
者は、広域の
域火災監視シス
 その成果をまとめたもので、全6章からなる。
 第1章は序論である。
第2章では、
いてサハリン
を明らかにし
案している。こ
第3章では、北
プロトタイプ
ターから高い評価
第4箪では、モ
取り上げ、実
藩を考慮する
ている。これは、モンゴルでも実用化できる成果として
第5章では、高
最急降下法を
を行っている。これは、色歪の少ない高品質
 第6章は結論である。
以上要するに
 たもので、情報基礎科学ならびに環境科
よって、本論文は、博士(情報科学)の学位論文と
 、懸
弓
華
 多
β
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